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SECTION 1 - INTRODUCTION 

1.01 General 

L , t h P U . r P ° w ? - M 0 f t h ' S W ° r k P l a n f o r t h e R e m e d i a l Design of the Combe Fi l l 
P r o t e ^ t i o ^ ^ N J D F P l * ° t h ^ ^ ^ A ^ t h e ^ W J e r S e y D e m e n t o f Env i ronments 
t h S l ' « P w ' t h a document d e s c r i b i n g the approach to be u t i l i zed in 

h

p v r i

e S 9 f > r ' A d d , t i o n a " y ' the proposed Project Progress Schedule is 
p r o v i d e d fo r u t i l i za t ion in t r a c k i n g the s ta tus of the p ro jec t t h r o u g h all 
P n m o f f t ° f d , e S ' 9 / V T h e W ° r k P l a n a n d Schedule were developed fo l lowing 
complet ion of the f i le review and re f lec t changes which were i den t i f i ed as 
more in fo rmat ion re la t i ve to the p ro jec t was ob ta ined . T h i s Work Plan is 

J h T r e t l s ^ « n ^ u r E P / E P A ^ ^ ^ ^ m d 8 , 8 0 P r ^ n * S 

1.02 Si te Descr ip t ion 

^ e . C i 0 m b e M R " S ° r X h L a n d f i " s i t e i s , o c a t e d i n Chester and Washington 
T o w n s h i p s , M o r n s C o u n t y , New Jersey approx imate ly twen ty (20) miles west 
of M o r r i s t o w n . Th is inact ive munic ipal l and f i l l consists of t h ree (3) separate 
d isposal areas cover ing about s i x t y - f i v e (65) ac res . Ex is t i ng cover at the 
s i te is Poor and consists of course and permeable local soils and c r u s h e d 
r o c k . A shallow aqu i fe r ex is ts at the si te w i t h in the sapro l i te layer 
s a t u r a t i n g much of the waste. A deeper aqu i fe r ex ists w i t h i n the f r a c t u r e d 
Dedrock . Th is deep aqu i fe r is the major source of potable water in the 
v i c i n i t y of the l a n d f i l l . However , local g r o u n d water wells o f ten tap in to the 
i n te r face between the sapro l i te and the b e d r o c k . 

A p p r o x i m a t e l y 5,000,000 cubic ya rds of waste material are b u r i e d w i t h i n the 
uombe Fi l l South Land f i l l . The ma jo r i t y of the waste r epo r t ed l y inc ludes 
t yp i ca l household waste and non-hazardous indus t r i a l waste . Hazardous 
mater ia ls were not found w i t h i n the land f i l l d u r i n g the R I /FS program 
However the presence of vo la t i le o rgan ic compounds has been iden t i f i ed 
w i t h i n bo th the shallow and deep a q u i f e r . Th i s contaminat ion has been noted 
w i t h i n the nearby potable res ident ia l wells whi le the wells downgrad ien t of the 
s i te have been iden t i f i ed at r i sk due to g r o u n d water m ig ra t i on . 

The Record of Decision fo r th is s i te has iden t i f i ed the fo l lowing areas to be 
encompassed w i t h i n the Remedial Des ign : 

A l t e r n a t i v e water supp ly (no t inc luded w i t h i n th i s Remedial Des iqn ) -
A c t i v e gas co l lec t ion / t rea tment sys tem; ' 
Expanded env i ronmenta l m o n i t o r i n g ; 
A m u l t i - l a y e r e d te r raced cap ; 
A shal low g r o u n d water recove ry and on -s i t e t reatment system-
Sur face water con t ro l s ; and 
S e c u r i t y f e n c i n g . 

1.03 Work Plan Descr ip t ion 

Th i s Work Plan prov ides a desc r i p t i on of the work to be conduc ted f o r the 
Remedial Design as well as a proposed Pro ject Progress Schedule . Section 2 
o f the Work Plan descr ibes each of the speci f ic wo rk tasks w i t h re ference to 
the task number ing system ou t l i ned w i t h i n the Request fo r Proposal (RFP) 
b e c \ ' o r \ ? u P r i d e s a desc r ip t i on of t he personnel o rgan iza t ion proposed to 
conduc t the w o r k and Section 3 p rov ides the proposed schedule 
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SECTION 2 - SCOPE OF WORK 

2.01 General 

Th is sect ion p rov ides a d e s c r i p t i o n of each of the ac t i v i t i es to be conduc ted 
d u r i n g the Remedial Design f o r the Combe Fil l South Land f i l l The 
desc r ip t ions p rov ided c o r r e s p o n d to the items on the Project Progress 
schedu le (F igu re 1) and shou ld be u t i l i zed whi le rev iew ing the schedule 
A l t h o u g h the format f o r the Scope of Work w i t h i n th i s Work Plan d i f f e r s 
s l i g h t l y f rom tha t o f the RFP, i t is presented in such a way as to fac i l i ta te 
the t r a c k i n g of the s ta tus of the p ro jec t . Task numbers co r respond ing to 
those of the RFP, have been p r o v i d e d to allow cross r e fe renc ing to the Scope 
of Work sect ion of O 'Br ien S Gere's p roposa l . 

2.02 Field Sampl ing and Tes t i ng Plan ( 10 .1 .3 .1 ) 

A Field Sampling and Tes t i ng Plan wi l l be developed de ta i l ing the 
inves t iga t ions r e q u i r e d f o r development of the speci f ic des ign c r i t e r i a for t h i s 
p r o j e c t . These inves t iga t ions inc lude aqu i fe r t e s t i n g ; f i l l de l ineat ion- gas 
t e s t i n g ; l eacha te /g round water co l lec t ion ; mater ia ls e v a l u a t i o n ; and bench 
scale t r ea tab i l i t y s tud ies . The p lan wi l l ou t l i ne the spec i f ic methodologies 
p rocedures and logist ics of the i nves t i ga to ry a c t i v i t i e s . Sampling and t es t i ng 
pro toco ls wi l l be developed to conform w i th the gu ide l ines of the NJDEP 
Procedures Manual ( Ju l y 1986). The plan wi l l be submi t ted to the NJDEP fo r 
rev iew and approva l p r i o r to u n d e r t a k i n g the f ie ld i n v e s t i g a t o r y w o r k . 

Dura t i on one (1) mon th . NJDEP review and f ina l i za t ion d u r a t i o n four (4) 
weeks . 

2.03 In te r im Env i ronmenta l Mon i to r ing Plan ( 10 .1 .3 .2 ) 

A plan wi l l be developed fo r mon i to r ing the env i ronment d u r i n g the Remedial 
Design P rog ram. Th is mon i to r ing wi l l consist of sampl ing and analyz ing a i r , 
g r o u n d wa te r , sur face w a t e r , and sediment at on and o f f - s i t e areas to t r a c k 
contaminants w i t h respect to the des ign c r i t e r i a and potent ia l env i ronmenta l 
and pub l i c heal th e f f ec t s . The In ter im Env i ronmenta l Mon i to r ing Plan wi l l 
p rov i de the spec i f ic locat ions , t ypes and numbers of samples and analyses to 
be pe r fo rmed as well as the spec i f ic protocols to be u t i l i z e d . The Plan wi l l 
be submi t ted to the NJDEP fo r rev iew and approva l p r i o r to implementat ion of 
the sampl ing e f f o r t s on th ree (3) occasions as shown on the proposed Project 
Progress Schedu le . 

Du ra t i on one (1) m o n t h . NJDEP review and f ina l i za t ion d u r a t i o n four (4) 
weeks . 

2.04 Heal th and Safety Plan (10 .1 .4 ) 

O 'B r ien S Gere Eng inee rs , Inc . wi l l p rov ide a comprehens ive Health and 
Safety Plan (HASP) cove r i ng the fu l l range of on -s i t e wo rk ac t i v i t i es invo lved 
in the remedial des ign implementat ion. S tandard p rocedures and requ i rements 
wi l l be deve loped into s i te -spec i f i c protocols based on avai lable data and 
in fo rmat ion on t h e s i te and i ts s u r r o u n d i n g s . 
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f o i r o w i n P g : e n t ° f ^ s i t e - s p e c i f i c HASP wi l l invo lve cons ide ra t i on of the 

" h r m i d i t e y ) ; W e a t h e r C ° n d i t i o n s Espec ia l l y tempera ture and re la t i ve 

number of on -s i te p e r s o n n e l ; 

accl imation of on -s i t e p e r s o n n e l ; 

t S l f l h 0 f S i t e 3 n d ' ° C a t i 0 n 0 f s i t e w i t h r e s P e c t t 0 r o a c l , wa te r and 
v i s i b i l i t y 6 a C C 6 S S ; r e S , d e n t i a l a r e a s ; ^ e r g e n c y medical f ac i l i t i es and 

contaminants p resen t and t he i r spec ia t ion ; 
si te h i s t o r y ; and 
job tasks and f u n c t i o n s . 

App l i ca t ion of the HASP wou ld ex tend to al l w o r k e r s , on -s i t e s u p e r v i s o r s 
regu la to ry agency r e p r e s e n t a t i v e s , the media, v i s i t o r s , e tc . Changes in 
l ° r , k ^ 9

t

C O n J } ! ° n S ° r a c t i v i t i e s t h r o u g h o u t the pro ject would be re f l ec ted in 
V f t h f ° n g i n a l H A S P ' ° r d e r t 0 a s s u r e J t h e con t inued maintenance 

of adequate p ro tec t ion of personnel hea l th and sa fe t y . 

w i l h N J n F p W i p P A e P ? n c e u d

4

 b y 3 , C e r t i f i e d I ndus t r i a l Hyg ien is t in accordance 
J i ! n i ' A ^ regu la t ions and gu ide l i nes . Requ i rements of the 
c u r r e n t OSHA regu la t ions as p romulga ted in 29 CFR 1910.120 r e g a r d i n q hea l th 
Th~ m V m f a l u r e s a t hazardous waste operat ions wi l l also be i n c o r p o r a t e d . 
The Plan wi l l be p rov i ded in d r a f t form to the NJDEP fo r r e v i e w : Field 
ac t iv i t ies wi l l beg in fo l low ing f ina l i za t ion and approva l of the P lan . 

Dura t ion one (1) m o n t h . NJDEP rev iew and f ina l izat ion d u r a t i o n f o u r (4) 
W GG K S • 

2.05 Qual i ty Assessment Project Plan (10 .1 .5 ) 

A s i te -spec i f i c Qua l i t y Assurance Project Plan (QAPP) wi l l be p r e p a r e d . The 
plan wi l l be cons is ten t w i th EPA and NJDEP guidance documents on the 
p repara t ion of q u a l i t y assurance p ro jec t p lans . The QAPP wi l l cover all 

f n S 6 ^ S ? J r ? P ? j ! , C t a n d W i " i n c l u d e Q u a , i t v Assurance measures f o r des ign 
and t r ea tab i l i t y s t u d i e s , as well as f ie ld and labora to ry e f f o r t s . 

, F n L t h \ C ° m b e F i l l

u

S o u t h L a n d ™ ' s i t e , f ie ld inves t iga t ion ac t i v i t i e s wi l l be 
n l a n , w m n h J " 3 P h ! f e , d a P P r o a c h ' T h e r e f o r e , separate samp l i ng /ana l ys i s 
plans w.l be p repa red f o r t he separate phases, inc lud ing leachate sampl ing 

1 1 1 S

i r ! \ P g 3 J s u r v e v ' P r i v a t e well samp l ing , g r o u n d water mon i t o r i ng 
wel ms ta l l a t . on , and mon i to r ing well samp l ing . Fol lowing eva lua t ion of data 
n rnnn i23 ^ ^ a c t , v i t v - subsequent phases of i nves t i ga t i on may be 
p roposed ; t h e r e f o r e , an update of the QAPP wi l l be p repa red at a n y t ime 

i s U i d e n t i f i e d C 0 U r S e ° f ^ P r ° J e C t 3 5 t h e n e e d f ° r a d d i t i o n a l f i e ' d i n ves t i ga t i on 

p r h o l i d ° e d t n t h e % ° A ? ^ S P e d f i C t 0 t h e C ° m b e F i " S ° U t h L a n d f i " s i t e w i " b e 

1 . Number o f samples to be obta ined f rom var ious media-
2. Number o f QA/QC samples i nc lud ing f ie ld b l anks , t r i p b l a n k s and 

col lected samples; 
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3. Ident i f i ca t ion of sampl ing locat ions; 
4 . Pr io r i t i zed l i s t ing of t he sequence in wh ich samples are to be taken 

from the leachate, mon i to r w e l l s , e t c . ; 
5. L is t of c r i t i ca l samples f o r each media; 
6. L is t of analyses; 
7. Details on how samples w i l l be t r a n s p o r t e d or s h i p p e d ; 
8. L is t ing of laborator ies wh i ch wi l l receive samples fo r ana l ys i s ; 
9. Chain of cus tody documenta t ion w i th a cha in of cus tody form for 

samples taken o f f - s i t e fo r ana lys i s . Th is assures the decis ion 
maker that the ana lys is g i v e n is ac tua l l y for t he sample col lected 
and that the sample has not been tampered w i t h . I f analys is is 
per formed o n - s i t e , documenta t ion of the process in f ie ld logs or 
other media is s u f f i c i e n t . Cus tody of samples wi l l s t i l l be 
documented; however , the cha in of cus tody form is not necessary . 

10. Methods used for sampl ing and analyses shou ld be genera l l y 
cons idered va l id f rom an eng inee r i ng / sc i en t i f i c s tandpo in t and be 
consis tent w i t h the s t a n d a r d ana ly t ica l p r o c e d u r e s . Methods 
u t i l i zed wi l l be re fe renced and a statement g i ven t ha t protocols were 
fo l lowed. A n y dev ia t i on f rom the re fe renced method wi l l be 
documented and e x p l a i n e d . 

Prepara t ion of the Qual i ty Assu rance Project Plan (QAPP) wi l l be accomplished 
in accordance w i th gu ide l ines p r o v i d e d b y EPA QAMS-005-80 (OWRS-QA-1) to 
ensure t ha t the above l is ted issues are add ressed . 

Du ra t i on one (1) mon th . NJDEP rev iew and f ina l iza t ion d u r a t i o n four (4) 
weeks . 

2.06 Implement Field Tes t ing ( 1 0 . 2 . 1 ) 

Upon approva l of the Field T e s t i n g and Sampling Plan; the QAPP and the 
Health and Safety P lan , O 'B r ien & Cere wi l l implement the i nves t i ga to r y 
ac t i v i t i es to acqui re the data necessary f o r development of the des ign 
c r i t e r i a . The speci f ics o f the inves t iga t ions wi l l be p r o v i d e d in the above 
re fe renced p lans . A b r i e f d e s c r i p t i o n of the fou r major ac t i v i t i es is p rov ided 
be low. 

a . A q u i f e r Tes t ing ( 1 0 . 2 . 1 . 1 ) 
A c r i t i ca l component in the des ign of the shallow g r o u n d water recovery 
system is the de termina t ion of the aqu i fe r coe f f i c ien ts of t r ansm iss i v i t y 
and speci f ic y i e l d . The ava i lab le t r ansm iss i v i t y data f o r the sapro l i te 
re f lec ts a range o f one (1) o r d e r of magn i tude . T h i s range wi l l be 
re f ined to e f fec t i ve ly des ign the recove ry sys tem. Four (4) aqu i fe r 
per formance tests o f 48 -hou rs each wi l l be conduc ted on the sapro l i te 
a q u i f e r . These tests wi l l be conduc ted at selected si tes a round the 
l a n d f i l l . Specif ic s i tes w i l l be p rov ided in the Field Sampling and 
Tes t i ng Plan. A t each tes t s i t e , a test well and two (2) shallow g r o u n d 
water observa t ion wel ls w i l l be i ns ta l l ed . Ground water levels in all 
observa t ion and mon i to r ing w e l l s , i nc lud ing the adjacent deep moni tor ing 
we l l s , wi l l be moni tored d u r i n g the tes t and the subsequent recovery 
p e r i o d . T ransmiss i v i t y and spec i f ic y ie ld values w i l l be determined fo r 
each tes t us ing convent iona l t ime-d rawdown and d i s tance -d rawdown 
i n t e r p r e t a t i o n t echn iques , i n c l u d i n g t y p e c u r v e and semi- log methods. 
Ground water level mon i to r ing o f the deep wells wi l l be used to evaluate 
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the na tu re of the h y d r a u l i c connec t ion between the shallow and 
aqu i f e r . 

Dura t ion th ree (3) months . 

Fill Del ineat ion (10 .2 .14) 
A long the east s ide of the s i t e , the e x t e n t of the f i l l has not been 
de l inea ted . To fac i l i ta te the des ign o f t he s i te c a p , the ex ten t of the 
f i l l wi l l be de termined d u r i n g the i n v e s t i g a t o r y p r o g r a m . Two (2) 
t echn iques , geophys ics and tes t p i t s , w i l l be employed to determine the 
ex ten t of f i l l . A ser ies of t r ave rses p e r p e n d i c u l a r to the suspected f i l l 
bounda ry wi l l be p e r f o r m e d , us ing magnetometer and t e r r a i n c o n d u c t i v i t y 
meter s u r v e y s . T rave rses w i l l be pe r fo rmed at 200 foot i n te rva l s w i t h 
read ings taken at 20 foot i n t e r va l s a long each t r a v e r s e . Fol lowing the 
geophys ica l s u r v e y s , test p i ts w i l l be pe r fo rmed at selected locat ions to 
v e r i f y the resu l ts o f the geophys i cs . 

Dura t i on one (1) m o n t h . 

Cas Tes t i ng ( 1 0 . 2 . 1 . 3 ) 
In o r d e r to p rov ide an e f f i c i en t ac t ive gas v e n t i n g system des ign bo th 
the qua l i t y and q u a n t i t y of gas being genera ted by decomposit ion o f 
re fuse in the land f i l l wi l l be eva lua ted . To evaluate gas q u a l i t y and 
q u a n t i t y , two (2) test wells w i l l be i n s t a l l e d : one (1) in an o lder f i l l 
a rea , and one (1) in the newest f i l l . The wells wi l l be screened f rom 
the g r o u n d water table encounte red d u r i n g d r i l l i n g to f ive feet below the 
su r f ace . A por tab le exhaus te r w i l l be used to tes t each well 
i n d i v i d u a l l y . The wells wi l l be exhaus ted f o r a minimum of one week 
p r i o r to co l lect ion of samples. D u r i n g co l lec t ion the wells w i l l be 
exhausted fo r e igh t h o u r s . In o rde r to evaluate the q u a n t i t y of gas 
being w i t h d r a w n f rom the w e l l , a manometer wi l l be used to per iod ica l l y 
moni tor the p ressu re head. Gas q u a l i t y w i l l be moni tored b y the 
col lect ion of th ree (3) samples f rom each w e l l , one (1) at the s t a r t o f 
the tes t and then one (1) each at two hou r i n te rva l s d u r i n g the late 
morn ing and a f te rnoon h o u r s . The samples wi l l be analyzed f o r pe rcen t 
methane: ca rbon d iox idp f % ) : ca rbon monoxide (%); oxygen (%); n i t r o g e n 
(%); T C L vo la t i le o rgan i cs : to ta l non-methane o rgan i cs ; total ch lo r i na ted 
VOCs: h y d r o g e n su l f ide and mercas tans . * 

Dura t i on two (2) mon ths . 

Mater ia ls Evaluat ion ( 1 0 . 2 . 1 . 5 / 6 ) 
In o r d e r to i nsu re t ha t na tu ra l mater ia ls capable of ach iev ing the des ign 
goals are avai lable for use in the cap s y s t e m , a l i t e ra tu re search o f 
ex i s t i ng soi ls in format ion wi l l be conduc ted to i d e n t i f y potent ia l bo r row 
sources w i t h i n a twen ty mile rad ius of the l a n d f i l l . Sources and 
quan t i t i es of g r a n u l a r mater ia ls , low permeab i l i t y so i ls , and topsoi l wi l l 
be i d e n t i f i e d . Fol lowing the i den t i f i ca t i on o f potent ia l sources o f 
mate r ia l s , samples wi l l be co l lected of each spec i f ic t ype of mater ia l ; and 
tes ted fo r su i t ab i l i t y in the remediat ion o f t he s i t e . Sample numbers and 
tests pe r fo rmed wi l l be as i den t i f i ed in t he proposal and speci f ied in the 
Field Sampl ing and Tes t i ng P lan . 

Du ra t i on two (2) months . 
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2.07 In ter im Envi ronmenta l Mon i t o r i ng (10 .2 .2 ) 

D u r i n g the development of des ign c r i t e r i a , the In te r im Env i ronmenta l 
Mon i to r ing Program p r e p a r e d u n d e r T A s k 10 .1 .3 .2 wi l l be implemented. 
Samples wi l l be col lected and ana lyzed in accordance w i t h t he approved 
In te r im Envi ronmenta l Mon i to r i ng P lan . Al l data and documentat ion genera ted 
wi l l be submi t ted to DEP fo r rev iew and a p p r o v a l . 

2.08 T r e a t a b i l i t y Tes t i ng ( 1 0 . 2 . 1 . 2 ) 

The Record of Decision i nc luded a remedial approach which inc ludes col lect ion 
and t rea tment of g r o u n d w a t e r / l e a c h a t e . The ob ject ive of t h i s task is to 
spec i fy t reatment technologies and the app rop r i a te design c r i t e r i a to t rea t the 
recovered g r o u n d wa te r / l eacha te to the r e q u i r e d e f f l uen t l im i t s . Ground 
water / leachate col lected d u r i n g the Field Sampling Program wi l l be subjected 
to bench-scale labora to ry p i l o t t es t i ng as descr ibed in the Field Sampl ing and 
Tes t i ng P lan. A desc r i p t i on of the proposed tes t ing methodology is p rov ided 
in A p p e n d i x 1 . A t the conc lus ion of the tes t ing program a basis of des ign 
r e p o r t wi l l be developed wh i ch summarizes the data and iden t i f i ed the process 
select ion and design c r i t e r i a . 

Dura t i on s ix (6) and o n e - h a l f mon ths . 

2.09 Pre l im inary Design (10 .3 ) 

Upon complet ion of the i n v e s t i g a t o r y ac t i v i t i e s , the p re l im ina ry des ign wi l l be 
implemented. The p r e l i m i n a r y des ign wi l l inc lude p repa ra t i on of the 
p re l im ina ry plans in s u f f i c i e n t de ta i l f o r review and approva l by NJDEP, the 
p repa ra t i on of a p re l im ina ry c o n s t r u c t i o n operat ions p l a n , a deta i led and 
i temized cost estimate f o r c o n s t r u c t i o n of the remedial act ion a long w i th the 
costs of s u p p o r t i n g serv ices f o r c o n s t r u c t i o n , and the p repa ra t i on of permi t 
app l ica t ions and ce r t i f i ca t i ons r e q u i r e d to obta in a State of New Jersey 
opera t ion pe rm i t . 

D u r i n g the p re l im ina ry d e s i g n , t he ex ten t of the wet lands areas which 
po ten t ia l l y a f fec t s i te c o n s t r a i n t s wi l l be d e f i n e d . Upon d e f i n i t i o n , an 
assessment wi l l be made as to the feas ib i l i t y of not c o n s t r u c t i n g w i t h i n the 
we t l ands . I f t h i s is not f eas ib le , an env i ronmenta l impact assessment wi l l be 
developed fo r the c o n s t r u c t i o n ac t i v i t i es w i th in wet lands areas . 

The land f i l l cover wi l l be des igned to per fo rm in accordance w i t h regu la t ions 
and gu ide l ines of the USEPA and the NJDEP. The f ina l cove r wi l l be 
des igned t o : 

minimize mig ra t ion of l i qu i ds t h r o u g h the closed l and f i l l ; 
f unc t i on w i t h minimum main tenance; 
promote d ra inage and minimize erosion or abrasion of the c o v e r ; 
accommodate se t t l i ng or subs idence so tha t the i n t e g r i t y of t he cover is 
ma in ta ined; and 
have permeabi l i t y less t h a n or equal to any bottom l ine r or natura l 
subsoi ls p r e s e n t , and be repa i rab le to co r rec t s e t t l i n g , subs idence , 
e ros i on , e t c . 
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The ab i l i t y of the cover to minimize the m ig ra t ion of l iqu ids t h r o u a h the 

f L ° n S 5 ? . , l a p n d ? " W i " b ? u e V a , U 3 t e d U s i n 9 t h e USEPA Hydro log ic Evaluat ion of 
Landf . l l Per formance (HELP) computer model . I npu t s to the model i nc lude : 

month ly mean tempera tu re ; 
month ly mean solar rad ia t i on ; 
p rec ip i t a t i on da ta ; 
leaf area i n d e x ; 
t y p e of vege ta t i ve cove r ; 
evapora t i ve zone d e p t h ; 
number of layers in the cap ; 
r u n - o f f c u r v e number ; and 
to ta l area o f the cover 

The f i r s t t h r e e items wi l l be obta ined f rom a weather s tat ion nearest to the 
s i te wh ich is conta ined in the e x i s t i n g data base fo r the HELP mode The 
remain ing i n p u t s are e i the r conta ined i n t e r n a l l y in the program or 'des ian 
parameters wh ich wi l l be var ied to meet t he des ign goa ls . 9 

The cover wi l l be des igned to f u n c t i o n w i t h minimum maintenance. Th i s wi l l 
be accompl ished by eva luat ing e x i s t i n g s i te g rades and comparing them to 
recommended minimum and maximum f ina l g r a d e s . Where necessary slopes 
wi l l be f l a t tened or s teepened, or a l t e rna te methods of cons t ruc t ion 'such as 
the use of gab ion re ta in ing s t r u c t u r e s w i l l be eva lua ted . In format ion to be 
used in th i s po r t i on of the des ign w i l l come f rom a review of the s i te 
t o p o g r a p h y , mater ia ls i nves t i ga t i ons , and s imi lar exper ience in cover d e s i g n . 

In des ign ing the cover to func t ion w i t h minimum maintenance, it wi l l also be 
des igned to promote dra inage and minimize eros ion or abras ion . Promotion of 
d ra inage wi l l be achieved by i ns ta l l i ng s u f f i c i e n t l y steep slopes and 
a p p r o p r i a t e l y sized d i tches to col lect and convey r u n o f f . The ab i l i t y of cover 
to minimize eros ion wi l l be evaluated us ing the Un ive rsa l Soil Loss Equat ion as 
p resen ted in the USEPA document t i t l e d Eva lua t ing Cover Systems for Solid 
and Hazardous Waste. The re fe renced document p resents char t s and tables to 
be used in de te rm in ing i npu t in to the equat ion based on selected des iqn 
pa ramete rs . 

Labo ra to r y tes t resu l t s on natura l cap mater ia ls and documented p roper t i es of 
s y n t h e t i c c a p p i n g materials wi l l be combined w i t h avai lable informat ion in the 
l i t e r a t u r e on the eng ineer ing p rope r t i es of re fuse to analyze sett lement due to 
the imposi t ion o f cap loads, f i l l decompos i t i on , and consol idat ion as a r esu l t o f 
t i l l d e w a t e r i n g . A computer ized ana lys is o f s ide slope s tab i l i t y wi l l be made 
us ing the computer program " S T A B R " deve loped by J . M . Duncan and Kai Sin 
w o n g . The p rog ram calculates fac to rs of sa fe ty by search ing for the c i r cu la r 
s l i p su r face h a v i n g the minimum fac to r of sa fe ty f o r a g iven set of cond i t ions 
us ing B ishop 's Modi f ied Method. I n p u t s to the p rogram include in format ion 
r e g a r d i n g areas to be searched, e a r t h q u a k e cond i t i ons , the depths of s l i p 
su r faces to be sea rched , the geome t r y , ( s lopes , number of sections to be 

K d ' n ^ b e r of soil l aye rs , the p resence or absence of tension c r a c k s , 
I * J p r " T . c e • 0

r

r a b s e n c e o f w a t e r in the tension c r a c k s ) , and soil 
p r o p e r t i e s . T h i s in format ion wi l l be genera ted as a resu l t of f ie ld work 
l abo ra to r y t e s t i n g , l i t e ra tu re r ev i ew , and des ign parameters . 
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The cap wi l l be designed to have a permeabi l i t y less than or equal to the 
na tu ra l subsoi ls p resen t and to be repa i rab le to co r rec t s e t t l i n g , subs idence , 
and e ros i on . Permeabi l i ty of the cover wi l l be evaluated based on the 
l abo ra to ry tes t i ng of na tu ra l cover mater ia ls as well as the incorpora t ion of 
s yn the t i c l i n e r s . S e t t l i n g , subs idence and erosion and the ab i l i t y to repa i r 
them wi l l be evaluated as p rev ious l y d e s c r i b e d . 

As reques ted by the NJDEP, a l t e rna te access routes wi l l be evaluated in 
o rde r to determine the optimum means for p r o v i d i n g long te rm serv ice of 
fac i l i t ies insta l led as pa r t of the s i te remedial d e s i g n . In locat ing the va r ious 
f ac i l i t i e s , access wi l l be evaluated based on t ype of t r a f f i c needing to u t i l i ze 
the f ac i l i t i e s , f ie ld condi t ions ( s l opes , wet a reas , areas of dense vege ta t i on , 
e t c . ) , and the p r o x i m i t y of fac i l i t ies to ex i s t i ng h i g h w a y s , roads and o ther 
means o f access. 

A d d i t i o n a l l y , d u r i n g the p re l im ina ry d e s i g n , O 'Br ien & Gere w i l l develop a l is t 
of the necessary permi ts fo r cons t r uc t i on and operat ion of the remedial 
d e s i g n . Th is l is t wi l l be submi t ted to the NJDEP fo r review and approva l 
p r i o r to i n i t i a t i on of development o f the permi t app l ica t ion packages. Upon 
v e r i f i c a t i o n of the permi t l is t by the NJDEP, O 'Br ien & Gere wi l l p repa re the 
p re l im ina ry permi t appl icat ion packages and i den t i f y and col lect add i t iona l 
in fo rmat ion r equ i r ed to p repare the permi t appl icat ions fo r s u b m i t t a l . 

Upon comple t ion , the Pre l iminary Design Repor t wi l l be submi t ted to the 
NJDEP fo r rev iew and approva l p r i o r to conduc t i ng the conceptual d e s i g n . 

Dura t i on seven (7) months . NJDEP rev iew and f ina l iza t ion d u r a t i o n fou r (4) 
weeks . 

2.10 Final Design (10.4) 

The Final Design task wi l l inc lude the p repa ra t i on of the Final Design R e p o r t , 
eng inee r i ng des ign and cons t ruc t i on d r a w i n g s , cons t ruc t i on spec i f i ca t ions , 
c o n s t r u c t i o n operat ions plan and the cons t ruc t i on b id package. These 
documents wi l l be p repared by O 'B r ien & Gere based on the rev iew comments 
rece ived b y the NJDEP and US EPA on the p re l im ina ry des ign r epo r t and 
supplementa l documents . The Final Design Report wi l l inc lude the f o l l ow ing : 

Documentat ion of des ign c r i t e r i a ; 
Final des ign ca lcu la t ions ; 
Final cons t ruc t i on cost est imate; 
Final cons t ruc t i on schedule ; 
F inal izat ion of special requ i rements and p rocedu res ; 
Permits package s t a t u s ; 
F inal izat ion o f p re l im inary des ign r e p o r t documents ; and 
Legal desc r ip t ions of easements to be acqu i red fo r c o n s t r u c t i o n . 

Du ra t i on two (2) months . NJDEP rev iew and f ina l i za t ion d u r a t i o n f ou r (4) 
weeks . 

2.11 Final Eng ineer ing Drawings ( 1 0 . 4 . 3 ) 

Final Eng ineer ing Drawings wi l l be developed c o n c u r r e n t w i th t he Final Design 
R e p o r t . These d raw ings wi l l be p repa red fo r use in the C o n s t r u c t i o n Bid 
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Package and wi l l conta in representa t ions of all aspects of the des ian in 
su f f . c ien t deta i l to allow sol ic i tat ion o f compet i t i ve b i d s . 9 

Dura t ion two (2) mon ths . NJDEP rev iew and f ina l i za t ion d u r a t i o n four (4) 

2.12 Cons t ruc t i on Speci f icat ions (10 .4 .4 ) 

Final cons t ruc t i on speci f icat ions wi l l be p r e p a r e d based on the NJDEP/EPA 
rev iew of the pro jec t speci f icat ions l is t p repa red as pa r t of Task 2 08 These 
speci f icat ions wi l l be p repared as per the RFP gu ide l i nes . O 'Br ien 5 Cere 
wiH check and coord ina te all project data p r i o r to the submi t ta l of the protect 
s p e c f . c a t . o n s . The speci f icat ions wi l l be p resented in Cons t ruc t ion 
Speci f icat ion I ns t i t u t e (CS I ) fo rmat . c o n s t r u c t i o n 

Dura t i on s ix (6) weeks . NJDEP rev iew and f ina l iza t ion du ra t i on four (4) 

2.13 Cons t ruc t i on Operat ions Plan (10 .4 .5 ) 

To insu re tha t the remedial design is cons t r uc ted to achieve the object ives of 
the remedial act ion in an e f f i c ien t manner , a C o n s t r u c t i o n Operat ions Plan wi l l 
i n e r n r n V e , ° t P e d t K ^ P ' a n b e d e v e , 0 P e d based ° n the remedial design and 
eaSf fn tn , , c ? " s t r u c t ° " s c h f u l e to p resen t a sequence of operat ions 

leading to successfu l complet ion of cons t ruc t i on whi le p r o v i d i n g for the heal th 
and safe ty of c o n s t r u c t i o n personnel as well as the genera l p u b l i c . 

The operat ions p lan wi l l be presented as a s ing le document w i th separate 
sect ions t en ta t i ve l y t i t l ed as fo l lows: H 

Operat ions and S t a g i n g ; 
Cons t ruc t i on Phase Envi ronmental Mon i to r ing Plan-
Cons t ruc t i on Phase Health and Safety Measures; and 
Qua l i ty Assurance D u r i n g Cons t ruc t i on . 

The Cons t ruc t i on Opera t ions Plan wi l l be submi t ted to the NJDEP for rev iew 
and approva l p r i o r to f i na l i za t ion . rev iew 

Dura t i on two (2) mon ths . NJDEP review and f ina l i za t ion du ra t i on four (4) 

2.14 Cons t ruc t i on Bid Package (10 .4 .7 ) 

Fol lowing the rev iew and approva l of the Final Design de l iverab les by the 
NJDEP, a Cons t ruc t i on B id Package wi l l be developed wh ich incorporates the 
fo l lowing des ign documents : H 

f i na l des ign d r a w i n g s ; 
f ina l cons t ruc t i on spec i f ica t ions; 
f ina l cons t ruc t i on operat ions p l a n ; 
cons t r uc t i on schedu le ; and 
s ta tus of r e q u i r e d pe rm i t s . 

Du ra t i on one (1) m o n t h . 
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2.15 P rope r t y and Field Surveys (10 .5 ) 

The P r o p e r t y and Field Surveys r e q u i r e d to be completed f o r the Remedial 
Design wi l l be conducted by T a y l o r , Wiseman and Tay lo r of Mount L a u r e l , 
New Je rsey . Survey data wi l l be i nco rpo ra ted into the des ign e f f o r t and 
shown on des ign drawings as a p p r o p r i a t e . Two (2) phases of s u r v e y w o r k 
e f f o r t s have been iden t i f i ed : Phase 1 - Topograph ic and P rope r t y S u r v e y s , 
to be conduc ted concu r ren t l y w i t h t he task 2.05 - Field I n v e s t i g a t o r y 
A c t i v i t i e s ; and Phase 2 - Eng ineer ing and Easement S u r v e y s wh ich wi l l be 
per fo rmed fo l lowing review and app rova l c f the p re l im ina ry d e s i g n . 

The s u r v e y work wi l l be accomplished t h r o u g h the use of pho togrammet r ic and 
f ie ld s u r v e y e f f o r t s . Proper ty boundar ies wi l l be establ ished w i th p r o p e r t y 
c o r n e r s permanent ly marked in the f i e l d . A d d i t i o n a l l y , sampl ing and t es t i ng 
po in ts wi l l be located wi th the s u r v e y w o r k . Upon complet ion of the e x t e n t 
of f i l l i n ves t i ga to r y w o r k , the e x t e n t of waste f i l l w i l l be f ie ld s u r v e y e d and 
shown on the s i te maps. The s u r v e y wi l l be re fe renced to the State Plane 
Coord inate System wi th coord inates o f a l l co rners and permanent marke rs 
shown on the d r a w i n g s . The t o p o g r a p h i c / p r o p e r t y map wi l l be developed at a 
scale of one inch ( 1 M ) equals f o r t y feet (40 ' ) w i th two foot (2 1 ) con tou r 
i n t e r v a l s . 

Phase 1 - Du ra t i on three (3) months . 
Phase 2 - Dura t ion two (2) months . 

2.16 B id Assis tance (10.6) 

Fol lowing the prepara t ion and rev iew of the Cons t ruc t i on B id Packages, 
O 'B r ien & Gere wi l l assist the NJDEP w i t h the b idd ing phase serv ices fo r t he 
c o n s t r u c t i o n cont rac ts developed u n d e r t h i s Scope of Work. It is an t i c ipa ted 
tha t one (1) con t rac t wi l l be issued cons i s t i ng of th ree (3) major components : 
f ina l c o v e r / g a s col lect ion system; g r o u n d water recove ry / conveyance sys tem; 
and g r o u n d water t reatment sys tem. Ass is tance wi l l be p r o v i d e d in the 
so l ic i ta t ion of b i d s , at tendance at b i d o p e n i n g s , b id eva lua t i on , and the 
reso lu t ion o f b id protests or o ther p rob lems . A d d i t i o n a l l y , the des ign s t a f f 
w i l l be avai lable to answer c o n t r a c t o r ques t ions which are d i rec ted to the 
NJDEP d u r i n g the b idd ing process and to p rov ide the technica l s u p p o r t and 
documenta t ion requ i red to address those ques t i ons . 
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SECTION 3 -PROJECT ORGANIZATION 

3.01 Organization 

The O'Brien & Gere project organization consists of three facets: the project 
team which will perform the various tasks, produce project deliverables and 
perform the required supervision; the technical advisory committee which will 
provide technical overview and review services throughout the durat ion of the 
project; and subcontractors which will provide specialized technical services. 
O'Brien S Gere's organizational chart is presented as Figure 1 . 

O'Brien & Gere proposes a multifaceted project team that possesses a unique 
combination of experience and expertise to be encompassed within the remedial 
design of this si te. Management and product control is provided through the 
project o f f icer , project manager and the QA/QC and health and safety of f icer . 
Addi t ional ly, due to the wide divers i ty of technical areas encompassed within 
this remedial design, O'Brien & Gere has identi f ied a technical manager for 
each of the primary technical components of this project. A descript ion of 
the responsibilit ies associated with each position is provided in the fol lowing: 

Project Off icer : The Project Officer is responsible for the technical direction 
and quali ty control of all work performed and for assuring that all corporate 
responsibilit ies are ful ly carried out . Addi t ional ly , the Project Officer is 
responsible for discussions with the NJDEP concerning contract negotiations 
and for ensuring that the plan of study is adequately supported and staf fed. 

Project Manager: The Project Manager is responsible for provid ing 
day-to-day management and control of the project and will be the primary 
contact with the NJDEP. His responsibil i t ies will include organizing and 
planning the work , establishing schedules and budgets for the individual 
tasks, working with the quality assurance off icer to develop a qual i ty 
assurance project plan (QAPP) and, provide the management and interface 
with subcontractors and arrange for the timely procurement and application of 
resources as necessary to complete the project. The Project Manager will also 
prepare all progress reports and budget maintenance and will be responsible 
for the technical quali ty of the work and reports produced. 

QA/QC and Health and Safety Off icer: The QA/QC and Health and Safety 
Off icer will be fu l ly responsible for development of the project site's specific 
health and safety plan and quality assurance p lan. Addit ional ly, he will be 
responsible for reviewing all work plans for f ield investigatory ef for ts to be 
conducted on site and subsequent construct ion related activit ies for 
compliance and conformance with the aforementioned plans. 

Technical Manager: The Technical Manager for each technical component is 
selected and assigned to a technical area based on his experience and 
expertise within that area. Drawing from his experienced staf f , he will be 
responsible for specific work plan, development and implementation of his area 
of expert ise. 

The project team will also be supported by the following subcontractors: 

1. Empire Soils Investigations - Dril ler/Geotechnical Analysis 
2. U.S. Testing Company, Inc. - Laboratory Analysis 
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3. T a y l o r , Wiseman and Tay lo r - Su rveyo r 
4 . OBG Opera t i ons , I nc . - S t a r t - u p and T r a i n i n g 
5. Scott Env i ronmenta l T e c h n o l o g y , Inc . - Cas Tes t i ng 

Summary desc r ip t ions o f the p ro jec t team members are p r o v i d e d below: 

Project O f f i c e r : John J . Keegan, P.E. - Mr . Keegan has 22 years of 
exper ience in conduc t i ng and coo rd ina t i ng remedial des igns and env i ronmenta l 
assessments of hazardous waste si tes and implement ing o the r large scale 
des ign p ro j ec t s . M r . Keegan has been the pro jec t o f f i ce r f o r the design and 
remediat ion of numerous S u p e r f u n d and RCRA fac i l i t ies s imi lar in scale to the 
Combe Fi l l South Land f i l l Remedial Des ign . These e f f o r t s have inc luded the 
des ign of numerous land f i l l covers a n d / o r l iners fo r hazardous waste fac i l i t ies 
and the des ign of g r o u n d water recovery a n d / o r t r ea tmen t systems at 
numerous s i t es . As Pro ject O f f i c e r , Mr . Keegan has been responsib le f o r 
b u d g e t i n g , schedu l ing and coo rd i na t i ng the work e f f o r t s associated w i th these 
p r o j e c t s . 

Pro ject Manager: Steven J . Ro land , P .E . - M r . Roland has been w i th 
O 'B r ien S Gere for over n ine years and has worked almost exc lus ive ly w i th 
the New Jersey hazardous waste and i ndus t r i a l market f o r the prev ious s ix 
y e a r s . As Project Manager , M r . Roland has d i rec ted remedial i nves t i ga t i on / 
f eas ib i l i t y s tud ies and subsequen t des ign e f f o r t s f o r s i x hazardous waste 
lagoons r a n g i n g in size f rom 2 to 21 ac res . Inc luded w i t h i n these e f f o r t s was 
p re l im ina r y design of a 12 acre capp ing system in conformance w i t h c u r r e n t 
g u i d e l i n e s . Mr . Roland has also d i rec ted the eva lua t ion and des ign of 
numerous g r o u n d water r ecove ry a n d / o r wastewater t rea tmen t systems. 
A d d i t i o n a l l y , M r . Roland is in t imate ly famil iar w i th New Jersey regu la t ions 
t h r o u g h conduc t i ng ove r 20 env i ronmenta l aud i ts a n d record permi t 
app l i ca t ions fo r fac i l i t ies t h r o u g h o u t the State of New J e r s e y . 

Q A / Q C and Health and Safe ty O f f i c e r : M r . Swiatoslav W. Kaczmar, P h . D . , 
CIH - D r . Kaczmar jo ined O 'B r ien & Gere in 1983 and was promoted to the 
pos i t ion of Manager of Env i ronmenta l Tox ico logy and I n d u s t r i a l Hygiene in 
1986. His f unc t i on is the eva lua t ion of the tox ico logy and env i ronmenta l 
d i spos i t i on of chemical and phys ica l con taminants . He pe r fo rms heal th hazard 
eva lua t ions and r i s k assessments on hazardous waste s i t e s , i ndus t r ia l 
d i s c h a r g e s , chemical emergencies and occupat ional exposures to determine an 
a p p r o p r i a t e level of response . D r . Kaczmar is also the D i rec to r of the Firm's 
tox ico log ica l tes t ing f a c i l i t y and asbestos l abo ra to r y , a n d is a Cer t i f i ed 
I ndus t r i a l H y g i e n i s t . He has pe r fo rmed noted research on the d i s t r i b u t i o n 
and fate of ch lo r ina ted d iox ins in Mich igan and is an accomplished t race 
res idue chemis t . 

Techn ica l Managers 

A . Cap Des ign/Gas Col lect ion - Mr . Richard D. Jones , P .E. - Mr . 
Jones has 15 years exper ience in the p lann ing an des ign of both 
sol id and hazardous waste management p ro j ec t s . Pro jects completed 
b y M r . Jones have i nc luded resource recovery sys tems , sol id waste 
p rocess ing system d e s i g n s , market s tudies f o r recoverab le energy 
a n d mate r ia l s , l and f i l l s i t i n g s tud ies , c o l l e c t i o n / t r a n s f e r analyses, 
san i t a r y l and f i l l d e s i g n s , sol id waste management faci l i t ies 
p e r m i t t i n g , and hazardous waste landf i l l c losure and remediat ions. 
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B. Ground Water Recovery System - M r . James T . Mickam, CPGS - Mr . 
Mickam has over nine years exper ience in hydrogeo log ica l 
i n v e s t i g a t i o n s . His f ie lds of special competence inc lude the 
deve lopmen t , implementat ion and management of hydrogeo log ic 
i nves t i ga t i ons to evaluate g r o u n d water contaminat ion occur rence 
and m i g r a t i o n , and the des ign of munic ipa l and indus t r ia l g r o u n d 
water s u p p l y we l ls . Hydrogeo log ic env i ronmenta l exper ience 
inc ludes bo th unconsol idated porous media and f r a c t u r e d bedrock 
f low sys tems . 

C. G r o u n d Water T r e a t a b i l i t y S tudy - M r . J . Kev in Farmer - M r . 
Farmer has been wi th O 'Br ien & Gere f o r ten y e a r s . His wo rk has 
p r i m a r i l y i nvo lved pro jec ts fo r i n d u s t r i a l c l ien ts in the areas of 
wastewater t r e a t a b i l i t y and remedial i nves t i ga t i ons . He has 
conduc ted and overseen numerous wastewater t r ea tab i l i t y s tud ies f o r 
i n d u s t r i a l c l i en ts t h r o u g h o u t the c o u n t r y . 

D. T rea tmen t Plant Design - M r . Rober t C . Gan ley , P .E. - Mr . Ganley 
has been w i t h O 'Br ien & Gere fo r t h i r t e e n y e a r s . His f ie lds of 
special competence inc lude hazardous waste s i te invest iga t ions and 
remed ia t i on , i ndus t r i a l wastewater t rea tmen t and p re t rea tment 
s tud ies and d e s i g n ; des ign of munic ipa l wastewater col lect ion and 
t r ea tmen t f ac i l i t i es ; combined sewer ove r f l ow abatement s tud ies ; 
sewer system inspec t ions , i n f i l t r a t i o n / i n f l o w invest igat ions and 
sewer l ine rehab i l i t a t i on des ign ; env i ronmenta l inc ident and SPCC 
p l a n s . 

E. Communi ty Relat ions - Ms. Linda H ickok - Ms. H ickok 's exper ience 
inc ludes two years in a r e g u l a t o r y capac i ty w i th the NYS 
Depar tmen t o f Envi ronmenta l C o n s e r v a t i o n , f i ve years as an 
i ndependen t env i ronmenta l c o n s u l t a n t , and six years in 
env i ronmen ta l heal th regu la t i on . Her f ie lds of special competence 
inc lude env i ronmenta l regu la t ions and p e r m i t t i n g , sol id and 
hazardous waste management, resource r e c o v e r y , env i ronmenta l 
impact a n a l y s i s , pub l ic p a r t i c i p a t i o n , and technical w r i t i n g . She 
has also pe r fo rmed env i ronmenta l assessments of over 900 pro jec ts 
i n c l u d i n g s a n i t a r y l and f i l l s , i ndus t r i a l l a n d f i l l s , resource recove ry 
p r o j e c t s , hazardous waste storage f a c i l i t i e s , wastewater d i scha rges , 
m ines , and w o r k in or near f r e s h w a t e r wet lands and pro tec ted 
s t r e a m s . 

F. C o n s t r u c t i o n Management - M r . Peter W. McMaster, P.E. - M r . 
McMaster has over f i f t een years of exper ience in cons t ruc t i on 
management and con t rac t a d m i n i s t r a t i o n . His f ie lds of special 
competence inc lude cons t ruc t i on inspect ion and con t rac t 
a d m i n i s t r a t i o n fo r wastewater t r ea tmen t and col lect ion sys tems, 
wate r s y s t e m s , hazardous waste s i te remed ia t ion , municipal landf i l l 
remed ia t ion and c losu re , and dam and h ighway cons t r uc t i on . 

Techn ica l A d v i s o r y Committee 

The p ro jec t manager w i l l have the benef i t o f an ass igned in-house technical 
a d v i s o r y commit tee composed o f senior techn ica l expe r t s who wi l l p rov ide 
techn ica l adv i ce a n d wi l l rev iew all mater ial and d r a f t repo r t s t ha t wi l l be 
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prepared fo r submi t ta l to the NJDEP. A t the request of the p ro jec t manager, 
the committee wi l l p rov ide adv ice as needed and wi l l rev iew and comment on 
each of the d r a f t task r e p o r t s w i th respect to techn ica l q u a l i t y , 
comprehens iveness , and compl iance w i th cont rac tua l ob l i ga t i ons of th i s 
p ro j ec t . A summary d e s c r i p t i o n of each member of the techn ica l adv i so ry 
committee is p rov ided in t he f o l l o w i n g : 

Corne l ius B. M u r p h y , J r . , P h . D . - D r . Mu rphy has d i rec ted hazardous waste 
management pro jec ts wh ich i n c l u d e : evaluat ion and development of RCRA Part 
B pe rm i t t i ng documentat ion and remediat ion and compliance ac t i v i t i es for 
pharmaceut i ca l , chemical p r o c e s s i n g , heavy t rans former and spec ia l t y metals 
i n d u s t r i e s ; des ign of hazardous waste management p rog rams fo r PCB 
conta inment and t rea tment i n c l u d i n g dra inage and sewer sys tems , t rea tment 
sys tems, and lagoon and sewer t unne l rehab i l i t a t ion ; des ign and execu t ion of 
asbestos remediat ion p r o g r a m ; execu t ion of process feas ib i l i t y and t rea tment 
s tud ies f o r i ndus t r i a l r i nse wa te r recyc le systems; i n i t i a t i on of p i l o t p lant 
s tud ies to test g r a n u l a r ac t i va ted carbon t reatment for removal o f volat i le 
o rgan i cs ; and des ign of phys ica l / chemica l t reatment fac i l i t i es . 

Mr . Peter C. Johnson , P .E. - Mr . Johnson has been a Senior Vice Pres ident 
since 1978 and has been w i t h O 'B r ien & Cere since 1966. He is the 
Adm in i s t r a t i ve Of f i ce r in cha rge of the Firm's off ices in Ph i lade lph ia , PA, 
Wash ing ton , DC , and Ed i son , NJ . His f ie lds of special competence inc lude 
hazardous and sol id waste management , inspec t ion , design and c o n s t r u c t i o n 
management for dams and re la ted f ac i l i t i e s , geotechnical e n g i n e e r i n g , d ra inage 
and f lood s tud ies , wastewater co l lect ion and conveyance sys tems , CSO 
fac i l i t i es , wastewater t r e a t m e n t , and communi ty development p r o g r a m s . 

Mr . Steven R. C a r v e r , P .E . - M r . Carver joined O 'Br ien & Cere in 1973, 
became a Managing Engineer in 1978, and was promoted to V ice Pres ident of 
the App l i ed Technology D iv is ion in 1985. His f ie lds of special competence 
inc lude i ndus t r i a l water and waste management; process deve lopment and 
t r e a t a b i l i t y research ; hazardous was tes ; biological t rea tment ; wa te r and waste 
c h e m i s t r y ; env i ronmenta l r e g u l a t i o n s . He has managed p ro jec t s i nvo l v i ng 
i n d u s t r i a l s u r v e y s , process deve lopment , fac i l i t y designs and env i ronmenta l 
p r o g r a m s . Operat ion and Maintenance Manuals and opera t ing ass is tance fo r 
i ndus t r i es wh ich produce o rgan ic and inorganic chemicals, pharmaceu t i ca ls , 
f e r t i l i z e r s , exp los ives , oi l r e f i n i n g , paper p r o d u c t s , photo p r o c e s s i n g , food 
goods , fermentat ion p r o d u c t s , e lec t r i ca l and electronic e q u i p m e n t , metal 
f i n i s h i n g , steel and spec ia l ty meta ls , automot ive and a i r c r a f t p a r t s . 

Mr . R ichard L. E lander , P .E . - M r . Elander joined O 'Br ien & Cere in 1960 
and has held a number of pos i t ions in eng ineer ing des ign and c o n s t r u c t i o n 
i nspec t i on . He was promoted to Con t rac t Admin is t ra to r in 1973 and in t h a t 
p o s i t i o n , coord inated the ac t i v i t i es of con t rac to rs and inspectors i nvo l ved w i th 
the cons t ruc t i on of numerous wastewater conveyance and t rea tmen t fac i l i t i es ; 
sol id waste mi l l ing fac i l i t i es ; and e lec t r i c d i s t r i bu t i on sys tems. Promoted to 
Vice Pres ident of the Cons t ruc t i on D iv is ion in 1982, Mr . Elander has assumed 
overa l l respons ib i l i t y f o r se rv i ces re lated to cons t ruc t ion o f water and 
wastewater fac i l i t i es , hazardous waste s i te remediat ion, and i ndus t r i a l 
f ac i l i t i es . 
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SECTION 4 - PROJECT PROGRESS SCHEDULE 

4.01 General 

The Project Progress Schedule developed with this Work Plan is intended to 
be used as a tracking device to assist in checking the status of the various 
components of this program. It provides a tool for ident i fy ing the progress 
of the program as well as facil i tating the determination of changes in the 
overall schedule as new data is generated which affects the oriqinal Scope of 
Work. 

4.02 Proposed Schedule 

Figure 2 shows the proposed Project Progress Schedule for the Remedial 
Design Program for the Combe Fill South Landf i l l . The schedule is formatted 
to correspond with the work tasks presented in Section 2. Time frames 
within the schedule reflect the additional data which was obtained dur ing the 
file review. NJDEP review and approval time within the schedule has been 
identif ied as four (4) weeks assuming an init ial NJDEP review of two (2) 
weeks with two (2) weeks allowed for subsequent finalization and approval . 
Addit ional ly, the schedule has been modified to reflect the final approval of 
the various work plans. Only Task Durations are shown; specific subtask 
schedules will be presented in the monthly repor t . 
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SECTION 6 - TREATABIL ITY STUDIES 

6.01 Background 

Previous studies conducted at the Combe Fill South Landfi l l site 

resulted in the definition of a remedial approach comprising collection 

and treatment of ground water/ leachate. The economic evaluation con

ducted as' part of the RI/FS process concluded that ground wa

ter/leachate treatment should occur on-si te and discharge should be to 

Trout Brook below the confluence of the East and West branches. The 

final conceptual design report included NJDEP Draft Eff luent Limitations 

and expected influent characterist ics (see Table 1 ) . The objective of 

these proposed treatabil i ty studies is to determine technologies and 

design conditions appropriate to t reat recovered ground water to ex 

pected effluent limitations. 

6.02 Wastewater Characterization 

A . Ground Water/Leachate Quality Data 

Ground water data were developed dur ing the remedial inves

tigation for six shallow wells and eight leachate seeps surrounding 

the f i l l area. Table 2 presents the range of values determined as 

well as the mean for specific contaminants. Evaluation of specific 

contaminants is important for ident i fy ing appropriate treatment 

technologies as the removals for volatile and semivolatile compounds 

can vary considerably with the specific compounds present. Based 

on these data some prel iminary comments concerning wastewater 

treatment are of fered: 

11/3/88 6-1 



Raw g r o u n d water BOD-5 is r e l a t i v e l y low (100 m g / l ) . 

Raw g r o u n d water to ta l s u s p e n d e d sol ids (TSS) are qu i te 

h i gh (480 m g / l ) , assuming g r o u n d water r e c o v e r y wel ls are 

des igned and opera ted p r o p e r l y . 

Raw g r o u n d water Tota l O rgan ic Ca rbon ( T O C ) is q u i t e h i gh 

g i v e n the p ro jec ted B O D - 5 , s u g g e s t i n g the presence o f mate-

# r ia ls wh ich may not be easi ly d e g r a d e d b io log i ca l l y . 

Raw g r o u n d water ammonia is q u i t e h i g h fo r g r o u n d water at 

50 m g / l . 

Raw g r o u n d wa te r vo la t i le o r g a n i c s are at concen t ra t i ons 

wh ich are r e g u l a r l y removed by b io log ica l t rea tmen t f ac i l i t i es . 

Pest ic ides and PCBs have not been de tec ted in any of the 

g r o u n d water or leachate samples. 

Repor ted heavy metal concen t ra t i ons are qu i t e low and w i t h i n 

t yp i ca l gu idance for b io logica l t r e a t m e n t system c o m p a t i b i l i t y . 

Cyan ides and phenols are at concen t ra t i ons where bio logical 

t rea tmen t shou ld be e f f ec t i ve w i t h o u t supp lementa l p r e t r e a t 

men t . 

B . Supplementa l Sampl ing and Ana lyses 

The a q u i f e r pe r fo rmance t e s t s , Sect ion 2 , w i l l be used to 

eva luate g r o u n d water q u a l i t y u n d e r cond i t i ons more c losely r e -

sembl ing the fu l l - sca le s i t ua t i on w i t h a p p r o p r i a t e l y des igned and 

deve loped we l l s . Supplementa l samples o f g r o u n d water f rom the 

fou r p roposed a q u i f e r pe r fo rmance wel ls w i l l be co l lec ted at 24 

hou rs and 48 hou rs a f t e r commencement o f each a q u i f e r p e r f o r 

mance t e s t . 
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An aliquot of each sample will be f i l tered in the field to de

termine the d is t r ibut ion of metals and total organic carbon (TOC) 

between the f i l terable and particulate f ract ion. In addi t ion, the 

eight samples will be analyzed for the following parameters: total 

phenolics, volatile organics (EPA Methods 601,602), calcium, cop

per , chromium, i r o n , lead, magnesium, nickel , z inc, BOD-5, COD, 

TOC," pH ( f i e l d ) , ac id i ty , a lkal in i ty , conduct iv i ty ( f i e ld ) , Total 

Kjeldahl Nitrogen ( T K N ) , ammonia, n i t ra te -n i t r i te , total phospho

rus , total suspended sol ids, total dissolved sol ids, sulfate, d is

solved oxygen ( f i e l d ) , PCBs/pesticides (EPA Method 608), cyanide, 

total and fecal col i form, beryl l ium, cadmium, selenium, si lver, and 

thal l ium. All analyses associated with the treatabi l i ty tests will be 

completed by U.S. Testing of Hoboken, New Jersey, an NJDEP ap

proved, RCRA - permitted laboratory. 

6.03 Preliminary Evaluation of Alternatives 

A . Appropr iate Unit Operations 

The data presented in Table 2 indicate that treatment must 

provide for the removal of : BOD-5, suspended sol ids, TOC, am

monia, volatile organics, metals, and total phenolics. Several op

erations are capable of removing each of these contaminants; how

ever, the selected approach should minimize construct ion and oper

ational costs where possible. 

The Conceptual Design Report (LMS 1987) suggested the fo l 

lowing operat ions: equalization, chemical prec ip i ta t ion, biological 

treatment, dual media f i l t ra t ion , and carbon adsorpt ion. Recent 

studies ( 1 , 2) have demonstrated the cost effectiveness of using 
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powdered activated carbon ,PAC, assisted b i o , 0 9 i c a l t r e a t m e n ( for 

contaminated g r „ u n d water/ieachate treatment. This technology 

« « • " » . a singie reactor ,o perform operations previousiy requ i r ing 

three operations. bioiogical; t i t r a t i o n ; and adsorpt ion. Results 

testing a, Stringfellow quar ry and Midstate landfil l demonstrat

ed BOD-5 removals of 85 to 90 percent and ammonia removais o f 

greater than 9 9 percent ( 3 ) . Data f r o m Bofors-Nobe, de m 0 ns , ra«ed 

ammonia reductions from ,50 mg/i to iess than the detection i irni, 0 f 

- 9 / 1 (1 ) . These studies aiso suppor t the removal of v 0 , a , i l e 

organics by mechanisms other than air s t r ipp ing within the bioiogi-

cal reactor, and the removal of heavy metals. 

Recent studies , , , have presented resu.ts which suggest tha , 

additional improvements in performance can be obtained by combin-

mg the PAC concept with the „ r -, 
Pt witn the use of a sequencing batch reactor 

(SBR). Such a system reportedly provided excellent ef f luent 

° . - , i . y , operational f iex ib i . i ty . and low operator at tent ion. Data 

presented indicate tha, TOC. BOD-5 and pheno, removal rates on 

the order of those required for this s „ e are achievable using th is 

technology. Based on these considerations, the bench scale tes t -

•"9 for biologica. treatment wi l , focus on SBR rather than other 

biological treatment processes. 

' t wil l be necessary to specif ically test bench-scale versions 

of other bioiogica, treatment processes ( e . g . , activated sludge or 

rotat ing biological contactors (RBCs ) , . since the bench scale SBRs 

wiM adequately mode, potentia, b iodegradabi l i ty . Activated s,udge 

system or RBCs cou.d be designed based on these treatabi i i ty 
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s t u d i e s , t h r o u g h SBRs wou ld p r o b a b l y be recommended based on 

c o s t , assuming b iodegrada t ion is read i l y accompl ished. 

Based on th is e v a l u a t i o n , the process schematics p resen ted on 

F i g u r e 7 wi l l be e v a l u a t e d . Because in fo rmat ion d e r i v e d f rom 

bench scale tests for A l t e r n a t i v e s A , C , and D can be used to 

eva lua te A l t e r n a t i v e B , no spec i f ic t e s t i n g w i l l be conduc ted on A l 

t e r n a t i v e B. Spec i f i ca l l y , A l t e r n a t i v e '6 shou ld simulate the metals 

remov ing capabi l i t ies o f A l t e r n a t i v e B. I t is an t i c ipa ted tha t some 

mater ia ls u t i l i zed and genera ted d u r i n g the t r e a t a b i l i t y t e s t i n g may 

be d isposed o n - s i t e . 

6.04 Trea tab i l i t y^JTest ing 

T r e a t a b i l i t y t es t i ng wi l l be conduc ted in the p i lo t s t u d y fac i l i t ies 

w i t h i n O 'B r i en & Cere's Syracuse o f f i c e . G r o u n d water samples wi l l be 

ob ta ined e v e r y o ther week by pump ing f rom mon i to r ing we l l s . Pumped 

g r o u n d water wi l l be batch t r e a t e d for metals remova l . The r e s u l t i n g 

s u p e r n a t a n t wi l l be r e f r i g e r a t e d and g r a d u a l l y pumped t h r o u g h the 

aerob ic b io logical r eac to rs . The sou rce (s ) o f g r o u n d water w i l l l i ke l y 

be m o n i t o r i n g well S-3 a n d / o r mon i t o r i ng well S - 1 . 

A . Coagu la t i on , F loccu la t ion , a n d Sedimentat ion 

The metal concen t ra t ions r e p o r t e d fo r shallow g r o u n d water 

wel ls are qu i te low re la t i ve to so lub i l i t y l imi ts for metal h y d r o x i d e s 

as i l l u s t r a t e d in F igu re 6. A d d i t i o n o f i ron salts w i t h pH a d j u s t 

ment o f t en resu l ts in c o - p r e c i p i t a t i o n of metals w i th the i r o n f l oe . 

F e r r i c su l fa te ( F e ^ S O ^ ) wi l l be the i r on salt e v a l u a t e d . Jar 

t es t s w i l l be conducted to de termine the e f fec t o f pH ( 8 . 5 , 9.5 

10 .0 ) and f e r r i c su l fa te dosage (50 m g / L , 100mg/L , 200 m g / L ) on 
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the f i l t e rab le concen t ra t i on of the meta ls . Ana lyses to be conduc t 

ed as pa r t of the ja r tes t p rogram wi l l i nc lude T S S , pH and se

lected metals. When a chemical add i t ion process has been estab

l i shed , a column tes t w i l l be conducted to eva luate po l ye lec t ro l y te 

add i t i on , s e t t l i n g ve loc i t i es , solids genera t ion r a t e s , and an t i c i pa t 

ed e f f l uen t q u a l i t y . The establ ished chemical add i t i on process 

wi l l be opera ted on a batch basis t o ' g e n e r a t e i n f l u e n t for the b i o 

logical t r e a t a b i l i t y t e s t i n g . App rox ima te l y 100 ga l lons o f chemical ly 

p re t rea ted shal low g r o u n d water wi l l need to be g e n e r a t e d over the 

course of the b io logica l t reatment bench scale t e s t i n g . 

B. Biological T rea tmen t 

Three side by side reactors wi l l be used to eva luate the p e r 

formance of the a l t e r n a t i v e s . Each reactor w i l l be operated in a 

f i l l and draw mode to simulate a sequencing ba tch reac tor (SBR) 

des ign . Reactors A and C wi l l receive e f f l u e n t f rom the chemical 

add i t ion p r e t r e a t m e n t . Reactor D wi l l rece ive u n t r e a t e d g r o u n d 

wate r . A to ta l o f approx imate ly 150 gal lons o f shal low g r o u n d wa

ter wi l l be b io log ica l l y p r e t r e a t e d . 

The t h ree reac to rs wi l l be operated at s imi lar h y d r a u l i c r e 

ten t ion times (24 h r . ) and mean cell res idence t imes (40 d a y s ) . 

Powdered a c t i v a t e d carbon (PAC dose o f 125 m g / L ) w i l l be added 

to Reactors C and D. The three reactors w i l l be opera ted fo r a 

per iod of app rox ima te l y th ree months. 

The PAC dosage o f 125 mg/ l has been selected based on 

known g r o u n d water charac te r i s t i cs and on empi r i ca l ev idence . 

Other dosages may also p rove e f fec t i ve . I t is conce ivab le tha t a 

h i ghe r dosage may p rove more e f fec t i ve . T h i s p o s s i b i l i t y wi l l be 
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D. 

eva lua ted d u r i n g tes t i ng a n d dos ing may be a d j u s t e d 3 c c o r d i n g | y 

shou ld per formance be a d e q u a t e . T h e p rospec t o f a l o w e r , e f f e c 

t i ve dosage should be tes ted in the f i e l d w i t h the f u i l - s ca ie s y s -

tem. 

The analy t ica l p rog ram wi l l i nc lude f i l t e rab le T O C , T S S , P H , 

and f i l t e rab le ammonia as r o u t i n e o p e r a t i n g parameters on a w e e k l y 

bas is . Supplemental ana lyses fo r B O D - 5 , meta ls , to ta l pheno l i cs 

and NJDEP " t o x i c " o rgan i cs w i l , be ana lyzed on a w e e k l y bas is 

when the systems have ach ieved s teady s ta te cond i t i ons . 

Achievement of s teady s ta te w i l l be de te rmined by t r a c k i n g o f 

MLVSS ,eve,s and e f f l uen t TOC l eve l s . Microscopic examinat ion o f 

biomass w i l , be pe r f o rmed occas iona l ly to q u a l i t a t i v e l y t r a c k 

microb ia l p o p u l a t e ba lance , as a f u r t h e r means o f i d e n t i f y i n g 

steady state cond i t i ons . 

Po l ish ing F i l t ra t ion 

Superna tan t from the reac to rs w i l l be analyzed for TSS to e s 

t imate a loading range on the p o l i s h i n g f i l t e r s . A bench scale f i l 

t r a t i o n test us ing commerc ia l ly ava i lab le media wi l l be used to e v a l 

uate su r face leading rates a n d f i l t e r pe r fo rmance . 

F i l t r a te wi l l be tes ted f o r B O D - 5 , TSS , T O C , p H , ammonia , 

meta ls , and pheno l ics . A n a l y s e s fo r o rgan ics (EPA 601/602) w i l l 

on l y be conducted i f these subs tances are p resen t in t h e ' e f f l u e n t 

f rom the bench scale b io log ica l r e a c t o r s . 

G r a n u l a r Ac t i va ted Carbon A d s o r p t i o n 

E f f l uen t from the A l t e r n a t i v e A po l i sh ing filter w i l l be used to 

conduc t a series o f ca rbon a d s o r p t i o n isotherms i f o rgan i cs (EPA 

601/602) are detected in t h e f i l t r a t e a n d / o r i f t he TOC 
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concentration of the f i i . rate exceeds the proposed NJDEP ' d ra f t 

- t h , , average T 0 C c o n c e m r a ( i o n Q f ] Q 

be conducted using estabiished protocois ( S ) . Hstabiished EPA 

protocols for analytical testino nf « 
Y testing of organ.cs and/or for TOC will be 

followed. 

E - A i r Str ipp ing 

E f f . u . „ t f r o . the A „ e r n a „ v e A poiishing f i , t e r w i „ b e ^ 

Perform air s t r ipp ing tests with a smai, coiumn p a C e d w „ h ceramic 

" d d i e s . in f iuen, and ef f iuen, sampies wi l , be tested by E P A 

Method 601 and 602 and for TOC. 

Eff luent Testing 

" f l u e n t from the wastewater treatment approach which ap

pears to be the optima, approach dur ing the iatter par , of the 

"ea tab i i i t y testing program w i „ be bioassayed ( du P , i ca ,e sampies, 

to assess potential discharge tox ic i ty . 

Solids Handling 

Cach treatment aiternative w i „ generate so.ids requir ing m a n -

a 9 ement . So,ids generated by the treatment aiternatives win be 

^ n t i f i e d . According , 0 t h . C o n c e p ( u a | ^ ^ ^ 

«ne Parsippany-Troy Hiiis Wastewater Treatment Piant (PTHWWTP, 

"as excess soiids handMng capacity. PTHWWTP officiais wii , be 

- . a c t e d to expiore the option of processing Combe Pii, South 

U n d f . i , on-site WWTP s,udge with PTHWWTP s,udge in the 

" f - any of the treatment aiternatives to the PTHWWTP so,ids 

™V affect the soiids dewatering and disposa, methods norma„y e m -

ployed at the PTHWWTP. 
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Three composite sludge samples and a control wi l l be p re 

pared. Each composite sample will consist of a mixture of one par 

ticular treatment alternative's solids and PTHWWTP solids in a ratio 

based upon the known or expected generation rates of the two 

sludges. Testing wil, include use of chemical addit ion rates cu r 

rently employed at the PTHWWTP, with dewaterabi l i ty assessed 

based on f i l ter leaf tests. The contro l , sample wil l comprise only 

PTHWWTP solids. 

To evaluate the impact of the addition of landfi l l related solids 

on disposal options, fHter cake from each of the four tests wil l be 

characterized. Analyses wi l , include heavy metals present in shal

low ground water, as well as (EPA 601/602) organics. 

jv25_Data Evaluation and Presentation 

A treatabi l i ty report will be prepared presenting the procedures 

and resuits of the test ing. l n c l u d e d in the report wi i . be a discussion 

of the results and a detailed evaluation of al ternat ives. The detailed 

evaluation will present a review of the applicabil i ty of these approaches 

to th is type of wastewater, t reatabi l i ty test resul ts , and an economic 

evaluation of each al ternat ive. One alternative will be recommended and 

a basis of design prepared ident i fy ing major equipment i tems, sizes, 

and materials of construct ion. 
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TABLE 2 
TREATABILITY TESTING 

WASTEWATER CHARACTERISTICS 

SHALLOW GROUND WATER 
PARAMETER PARAMETER 

MINIMUM MAXIMUM MEAN 
VOLAT 1 LES_(££bj_ 

Benzene 
0.0 80.2 26.4 

Chlorobenzene A 
30.3 

Chlorobenzene 
0.0 30.3 11.6 

Chloroethane 
62.0 

Chloroethane 
0.0 62.0 12.0 

Chloroform 
0.0 57.5 9.6* • 

1j1"Dichloroethane 0.0 65.2 20.2 
1,2-Dichloroethane 0.0 6.1 1.0 
1>1-Dichloroethylene 0.0 0.0 0.0 
1,2-Dichloropropane 0.0 6.0 1.0 
Ethylbenzene 0.0 7.2 1.2 
Methylene chloride 4.44 56.0 16.1 
Tetrachloroethylene 0.0 4.1 0.7 
Toluene 

Trans-1,2-dichoroethylene 
0.0 137.0 239.7 

Trans-1,2-dichoroethylene 0.0 8.0 1.3 
Trichloroethylene 0.0 4.0 0.7 
Vinyl Chloride Vinyl Chloride 

0.0 10.0 1.7 

AC ID/PHENOL ICS (ppb) 

2,4-Dimethylphenol 0.0 0.0 0.0 
2-Nitrophenol 0.0 0.0 0.0 
Phenol 

o.o 1.5 0.3 

BASE/NEUTRAIS f p p k ) 

Bis(2-chloroethyl)ether 0.0 5.8 1.8 
8is(2-ethylhexyl) Phthalate 0.0 11.0 3.5 
1>2-Dichlorobenzene 0.0 9.77 2.8 
1.^-Dichlorobenzene 0.0 39.4 8.3 

LEACHATE COMPOSITE 

MINIMUM MAXIMUM MEAN 

15.0 1084.0 261.7 

0.0 

2.0 

7.0 1.8 

71.0 34.5 



TABLE 2 (CONT'D.) 
TREATABILITY TEST INC 

WASTEWATER CHARACTERISTICS 

SHALLOW GROUND WA TER 
PARAMETER MINIMUM MAXIMUM MEAN 

BASE/NEUTRALS (pob) Confrf. 

Di-ethyl phthalate 0.0 10.2 1.7 
Oi-n-butyl phthalate 0.0 11.0 3.5 
Di-n-octyl phthalate 0.0 0.0 0.0 
Isophorone . 0.0 0.0 0.0 
Naphthalene 0.0 3.2 0.5 
N-nitrosodiphenyl amine 0.0 0.0 0.0 

PESTICIDES/PCBs (ppb) 

MEJAL_(££b) 

Beryl 1ium 0.0 2.0 0.3 
CadfTii um 0.0 3.0 0.5 
Ch r om i um 0.0 30.0 13.3 
Copper 

• 
10.0 40.0 20.0 

Lead 9.0 28.0 16.7 
Mercury 0.0 0.2 0.1 
Nickel 0.0 30.0 11 .5 
Selenium 0.0 5.0 0.8 
Silver 0.0 10.0 4.8 
Thallium 0.0 5.0 1.7 
Zinc 0.0 240.0 78.3 

MISCELLANEOUS (ppb) 

Cyanides 0.0 0.0 0.0 
Phenols 0.0 270.0 45.0 

LEACHATE COMPOS ITE 

MINI MUM MAXIMUM MEAN 

2.0 71.0 34,5 

0.0 0.0 o.O 

60.0 3180.0 700.0 

0.0 47.0 24.0 

°-0 418.0 212.7 
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